Abstract-The study investigates the influence of social and technological problems/factors and the use of GSM in communication towards ensuring sustainable development in Nigeria. The multi-stage sampling technique is used for this study. The local governments are divided into two major strata, and from each stratum, one local government is selected randomly. From the Ibadan-less city, Akinyele local government is selected, and from Ibadan urban, it is Ibadan North East. Also, since the population of GSM users are unknown, a convenient sampling technique is deployed to select 200 respondents. The result reveals that although GSM users are satisfied with the reliability of the communication by mobile phones, some problems exist. Those problems are network issues, inability to perceive what the person at the other end is doing, and mistrust and distrust among speakers. Those problems have affected the satisfaction and use of GSM. In addition, some personal, social, and technological factors influence the efficient and nonefficient use of GSM (p < 0.05). As a result, users deploy various strategies to ameliorate these problems. Finally, GSM use among mobile users has a significant effect on users development (p < 0.05), which can be personal or communal. It is recommended that telecommunication should upgrade the system to encourage good interpersonal communication among GSM users and also consider some personal and social factors to enhance the efficiency use of GSM that will have sustainable impact on lives.
I. INTRODUCTION
S CIENCE and technology have continued to develop discoveries and innovations that can affect the lives of the global population. It is pertinent to note that these discoveries and innovations are sine qua non for development that may include individual, communal, sectoral, national, and also global level. One of the innovations and developments is the Information and Communications Technologies (ICTs). ICT, especially the telecommunications technologies (GSMs, cable, satellite, and radio) and digital technologies (computers, information networks, and software) have become increasingly powerful tools for development [1] . The Global System of Mobile Communications popularly known as GSM is another example and a major ICT that has affected the development. At first, when GSM came, it was only for the rich and wealthy people and for the well developed areas and for big organizations (with a high elasticity of digital divide). Today, this has drastically changed. Nevertheless, studies still reveal the existence of digital divide that needs to be addressed [2, 3] .
GSM has totally changed the social order of nations and encouraged economic growth. GSM is a popular ICT and a popular means of communication in both developed and developing countries such as Nigeria, and widely used among the poor and rich, privileged and non-privileged people. The use of GSM such as mobile phone has become widespread all over the world. Many people including the rich and poor are mobile-phone owners and subscribers [4] . The use of GSM such as mobile phones is a common property resource as seen in most sub-Saharan Africa like Nigeria. One of the major roles of GSM as the mobile phone is aiding communication irrespective to the location or parties involved. Reference [5] reveals that mobile phone has been the most useful medium for communication among users in Nigeria.
Communication is the process of transmitting information and common understanding from one person to another [6] . It can be understood using a very simple model where the speaker or writer or signer sends a message (text, voice, and video) through a particular medium which may or may not be received and interpreted correctly. Usually, it is a two-way process between the sender and the receiver. The sender sends a message, and the receiver receives it and becomes the sender when the first individual that sends the message life, electricity price, call completion rate, line losses, affordability of technology, literacy level, employment, and others [14] .
This present study seeks to address the influence social and and technological problems/factors that could inhibit the use of GSM in communication. The strategies deployed by users to ameliorate these problems in Nigeria can enjoy the benefits that the GSM brings and also ensuring sustainable development for users. The following research questions would be used for the study:
i Do users of GSM in Nigeria have effective communication process? ii What are the socio-personal factor(s) responsible for effective or non-effective use of GSM for communication? iii What are the technological factors responsible for effective or non-effective use of GSM for communication? iv What strategies are deployed among users to maximize the use of GSM for communication in encountering these problems? v Are users satisfied when they deploy those strategies? vi Are there significant influences the use of GSM to development (personal and community) and is such development sustainable?
II. LITERATURE REVIEW
Studies have shown a number of factors that hinder the use of ICT such as GSM/mobile phone in communication in developing countries such as Nigeria. This has resulted in digital divide syndrome. According to Ref. [15] , a major factor that influences the use of ICT such as mobile phone is the technology related problem. There is also access problem [16] due to financial constraint which could be due to high elasticity rate of poverty and unemployment in Nigeria. Furthermore, other factors include technological problem [3] , and personal, social and environmental factors [10, 11] . Reference [17] has stated that youths are phone crazy, and more than 90 percent of uncertified artisans carry phones. Because of interest and frequency of use, they acquire the skill to manipulate the handset for calls and minor operations. Yet, the phone is underutilized.
A study by Ref. [18] reveals that the state of infrastructures, especially telecommunications infrastructure poses a major hindrance to the use of ICT such as mobile phone in Nigeria with Nigeria having one of the lowest tele-density in sub-Saharan Africa even though the rate has increased exponentially between 2002 and 2006. In addition, Ref. [16] finds that cultural barrier is a major challenge in Nigerian to adopt and use ICT I n P r e s s such as mobile phone. The lack of policy/institutional framework in Nigeria also affects the use of ICT (GSM) [16] . Although a policy on information communication technology was formulated in 2002 by the Nigeria Information Technology Development Agency (NITDA), it has not been properly implemented. Also, there has not been a purposeful policy on ICTs such as GSM use in Nigeria [18] . This lack of framework or policy in Nigeria has made it difficult to maximize the benefits of GSM. Thus, it lags behind due to various factors. This present study provides a basis for such framework and necessary factors that may be important to formulate the policy. It is to enhance the usability of GSM among users and enjoy the benefits it brings to development by addressing those important factors.
III. RESEARCH FRAMEWORK
The study adapts the Shannon-Weaver model of communication proposed in 1948. This model is specially designed to develop effective communication between sender and receiver. In addition, it postulates that, there are some factors that may affect the communication process called "Noise", see Fig. 1 . In this present study, personal, social and technological factors can create the noise. The model deals with various concepts like information source, transmitter, noise, channel, message, receiver, channel, information destination, encode and decode.
In addition, the study adapted the community development model by Ref. [19] . This model reflects the familiar concepts of community processes, consensus building and empowerment. It is a model used in education, health, economic, development, community healing, etc. It can also be used in telecommunication. According to the World Commission on Environment and Development, sustainable development has the following nine objectives [20] . There are reviving growth; changing the quality of growth; meeting essential needs for jobs, food, energy, water, and sanitation; ensuring 5 international economic relations; and making development more participatory.
In addition, Matowanyika (1991) and stated that, sustainable development at the local and national levels is a function of five variables, these include; biophysical and socioeconomic resources; external factors, such as available technologies and development ideologies; internal factors, including socio-cultural belief systems and local production and technological bases; population factors; and political and economic factors. A sustainable-development strategy will take into account all of the above variables and will involve working, learning, and experimenting together at the local, regional, national, and international levels . To this end, the following model is used to drive this study ( Figure 2 ). The socio-technological-development model of GSM use hypothesized that all things been equal, some personal, social and technology factors may influence the efficient use of GSM which may in turn influence the use of GSM for sustainable development by users. However, due to the factors that may inhibit use, GSM users may deploy some strategies to help them tap into the benefits that GSM could bring to development (personal and community/societal). In addition, Refs. [21] and [22] states that sustainable development at the local and national levels are a function of five variables. These are biophysical and socioeconomic resources; external factors such as available technologies and development ideologies; internal factors including socio-cultural belief systems and local production and technological bases; population factors; and political and economic factors. A sustainable-development strategy will take into account all of the variables and will involve working, learning, and experimenting together at the local, regional, national, and international levels [22] . The following model is used to drive this study (Fig. 2) .
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The socio-technological development model of GSM uses hypothesis that all things are equal, some personal, social, and technology factors may influence the efficient use of GSM which may in turn influence the use of GSM for sustainable development by users. However, due to the factors that may inhibit use, GSM users may deploy some strategies to help them tap into the benefits that GSM could bring to the development (personal and community/society).
IV. RESEARCH METHOD
The study is a correlation survey research, and the sample was drawn from Oyo State, Nigeria. Oyo State is a major State in Nigeria with Ibadan as the capital. Ibadan is the biggest city in Nigeria, which makes it a popular place for the use of GSM due to its high I n P r e s s population. Ibadan has eleven local government areas (Table I) .
The multi-stage sampling technique is used for this study. First, the local Governments are divided into two major strata, Ibadan less and Ibadan urban city. From each stratum, one local government area is selected randomly. From the Ibadan less city, it is Akinyele local government area; and from Ibadan urban, it is Ibadan North East. Also, since the population of GSM users is unknown, a convenient sampling technique is deployed. Furthermore, 200 respondents are selected and used for this study, 100 from Akinyele local government area and 100 from Ibadan North East. Both questionnaire and interview guide are used to obtain data and information from the field. The psychometric properties of the questionnaire are determined using the Cronbach alpha and it gives a result of 0.74. Data obtained from the field are analyzed. The qualitative responses are analyzed thematically while the frequency, binary logistic, and Spearman's correlation are used for the quantitative analysis with 0.05 level of significance.
V. RESULTS, DISCUSSIONS, AND RECOMMENDATIONS
The information and data obtained are used for analysis. The analysis is done regarding various themes addressing the research questions in the study.
Research Question One: Do GSM users in Nigeria have effective communication process?
Then result for the effective communication process among respondents is presented in Table II . The result in Table II reveals that 74% state that whenever they use mobile phone for communication, they are more than satisfied that their messages are gotten and understood by the receiver; 68% agree that there is often network problem which may delay communication and reduce its effectiveness. 66% state that there are some problems during communication that could frustrate one out of using mobile phones. 59% say that most times they do not hear what the other person at the other end is saying or communicating. Furthermore, 53% state that during communication, someone can lie and the others do not notice such. 50% agree that they do not trust what people say when they use mobile phone to communicate. 49% suggest that the use of mobile phone for communication is not effective at all while only 45% state that they often do not enjoy using mobile phone for communication. The result reveal that GSM users are satisfied with their communication success in the use of mobile phone in communication. However, some problems are encountered during communication such as network issues, inability to perceive what the person at the other end is doing, mis and dis-trust among speakers, and others. In the end, GSM users do not have effective communication process in using mobile phones.
Research Question Two: What are the socio-personal factors affecting the effective/non-effective use of GSM for communication?
The classification table of the binary logistic is provided in Table III . The result in Table III shows that the prediction of the independent variables on the dependent variable would be 82.5% of accuracy. This reveals a high precision level in the logistic regression result of the relationship between the dependent and the independent variables. The logistic regression result is in Table IV .
The result in Table IV reveals that only age, years of use of mobile phones, occupation of GSM users, and social factors are significant (p < 0.05). In addition, age which includes GSM users below 25 years (p < 0.05), between the age brackets of 26-30 years (p < 0.05) are accountable for the effective use of GSM for communication among users. Years of experience (below 5 years specifically) accounts for ineffective use of GSM for communication process. Also, occupation of GSM users (precisely those who are civil servants) is significant (p < 0.05) accounting for the effective use of GSM for communication among users. Social factors is also significant (p < 0.05) accounting for the effective use of GSM for communication among users. Other variables are not significant (p > 0.05). This implies that GSM users below the age of 30 years have more effective use of mobile phones in communication process than those above 30 years.
Those who have lesser than 5 years experience in the use of GSM do not have effective communication in the use of GSM. GSM users who are civil servants are more effective in using mobile phones for communication. In addition, GSM users who are more social communicate effectively with the use of mobile phones than others who are less social. This implies that for GSM user to use mobile phone effectively in communication, such users should be social. For example, the responses from the interview provide some social issues that could affect the use of GSM in communication among users. A young respondent, during the interview states that:
'Using the networking sites, you meet people of different calibers, and you are basically exposed to them and your relationship circle increases especially through networking sites, among others, you can easily get influenced and this could affect communication. ' I n P r e s s 'There is no security when it comes to using the GSM through the internet. There are some information you try to get and they will take you to some private unknown where someone will end up hacking your account and getting the information that are supposed to be private.'
Research question three: What are the technological factors affecting the effective use of GSM for Communication?
The classification table for the binary logistic result for technological factors and communication process is presented in Table V . The result in Table V shows that the prediction of the independent variables on the dependent variable would be 75.1% of accuracy. This reveals a high precision level in the logistic regression result of the relationship between the dependent and the independent variables. The logistic regression result is given in Table VI. The result of the binary logistic reveals that only infrastructural problem, technological imbalance, government problems, and fake products are significant (p < 0.05). Other variables are not significant (p > 0.05). Infrastructural problem is observed by considering the use of GSM for effective communication. Meanwhile, technological inbalance, government problems and, fake products account for the non-effective use of GSM in communication. This implies that the technological inbalance, government problems and, fake products have made users of GSM not enjoy the benefits in the use of GSM for effective communication. For the infrastructural problem, users still had effective communication process. This could be because users have deployed several strategies to make sure their use of GSM for effective communication is not hindered via the absence of infrastructure. Hence, GSM users deploy several methods.
In addition, the interview responses provide series of technological problem militating against the effective use of GSM in communication. These include network failures, epileptic power supply, inferior materials to make phones, fake SIMs, high rate of subscription, high cost of charges and data bundle, bad connectivity, low downloading potentials, cybercrime (someone may call and tell you that you have won a prize you never apply for), fake promo from both the telecommunication and external individuals using network numbers and providing mis-leading information to customers by telecom leading to un-necessary deduction of money from customers, non-reliance of information provided by telecom, lack of easy access to customer care, and bad queuing model deployed in customer centres as one may have to wait for a long time to get responses. Others include language of communication is not meeting the illiterate population, and messages sent by telecoms do not have targeted audiences as they send messages without knowing the interests and preferences of customers.
Research question four: What are the strategies deployed among users to maximize the use of GSM for communication in encountering these problems?
Strategies deployed by GSM users are different especially when one considers the stochastic pattern of the problems. Responses from the interview schedule revealed that:
i For network failures, users keep trying until call or SMS goes through. ii For epileptic power supply, users use generator, external charging devices, or in some cases use solar means to charge the battery. User can also have two to three or more batteries to alternate when it runs down until favourable condition to charge comes. iii For the inferior materials, user has to be careful and there is also need for patience when looking for original products. iv For fake SIMs, user should not buy SIM card anywhere. Regarding this, a respondent states that: 'When I need a SIM, I go to the network office to buy one. In such way, I will reduce the tendency of getting a fake SIM.' v For Cybercrimes, user needs to be careful and not to jump at offers. A respondent states that: 'If such kind of thing occurs, I call the customer care to get more information about what such crime source offer. Usually when I do that, I am told that such kind of offer never existed on the network. Howbeit, they never asked for the number or the identity of such I n P r e s s Responses on the satisfaction obtained from the strategies deployed by users are also derived. It is revealed that users are not really satisfied with these strategies deployed. Nevertheless, they use them to ameliorate the effect of these problems on their GSM use for communication.
Research question six: Are there significant influences the use of GSM brings to development (personal and community), and is such development sustainable?
The result for the use of GSM and sustainable development is analyzed using a Spearman correlation analysis due to the non-probabilistic method of data collection or respondents selection.
The result in Table VII reveals that the r-value is 0.265, with a p-value of 0.000. This implies that GSM use by mobile users has significant effect on users development (p < 0.05). Therefore, the use of GSM I n P r e s s in communication among users can bring significant development to users which could include personal and communal environment such as religious settings, businesses, and others. This is further corroborated by the interview responses. The result from the interview schedule reveals that the use of GSM in communication is as follows:
i It enhances users information awareness on certain issues such as health tips, education for children, politics national development information, nursing mothers, fertility issues, etc. ii Although, it is also a major source for information for businesses however, such opportunities cannot be accessed for profit. iii It is used to send messages and communicate with students in the academic and business sector especially at the tertiary level iv It is used as source of political campaign. v Churches also use it as source of advert and to reach their members. vi It is used to call people when in dire need. For example one respondent to this end stated that: 'One day, my sister was kidnapped and she could not call so all she was able to do was send an SMS to me. I called other members of the family and we prayed. To be brief, she latter escaped from the kidnappers, the reason I cannot tell. Perhaps God heard our prayers. Such kind of communication wouldnt have been made possible without the GSM, or if there is network problem or if there is no network in that location where she was taken to.' vii Organizations use it as a source for recruiting employees, viii Other individuals use it as source of livelihood to feed their families, among others.
A. Findings
The result of this study reveals that the use of GSM for communication makes users satisfied that their messages are received and understood by the receiver. However, network problems may delay such communication and reduce its effectiveness. Other problems during communication that could frustrate users in using mobile phones includes not being able to hear what the other person at the other end is saying or communicating, someone who is lying and users will not be able to notice, which could lead to not trust what people say when they use mobile phones to communicate. These problems have made it impossible to achieve effective communication in the use of mobile phones among GSM users. Furthermore, GSM users below the age of 30 years-old have more effective use of mobile phones in communication process than those above 30 years-old. Those who have less than 5 years experience in the use of GSM do not have effective communication in the use of GSM. This confirms the work of Ref. [17] saying that youths are addicted to phones. Because of their interest and frequency of use, they acquire the skill to manipulate the handset for I n P r e s s GSM users who are civil servants are more effective in their use of mobile phones for communication. However, this is different from the study of Ref. [17] that more than 90% of uncertified artisans, which in this study includes self-employed GSM users carry phones. Although, they may carry mobile phones, they do not put it into effective use like the civil servants do. In addition, GSM users who are more social, communicate effectively in the use of mobile phones than others who are less social. This implies that for GSM user to use mobile phone effectively in communicating, such user should be social. For example, using the networking sites, people meet different calibers, exposure through friends in the use of GSM. Also, interference of noise when making a phone call, lack of privacy, and security issues in the use of the internet on mobile application may lead to be hacked and get your private information stolen. These may interfere in the effective use of GSM. The result of this study supports the results of Refs. [2, 3, 17] that some levels of digital divide in Nigeria still exists, especially in the use of ICT for communication such as mobile phones. In addition, the result of this study concurs with Refs. [7] and [8] theories, saying that the use of GSM among users are associated strongly with social and close family contact that are maintained through the device. Also, this study supported the work of Ref. [10] and Ref. [11] that personal and social factors affect the effective use of GSM for communication among users.
VI. CONCLUSIONS
The technological imbalance, government problems, and fake products have made users of GSM do not enjoy the benefits in the use of GSM for effective communication. Notwithstanding the infrastructural problem as affirmed by Ref. [18] , users still communicate effectively because users have deployed several strategies to make sure their use of GSM for effective communication is not hindered via the absence of infrastructure. GSM users deploy several methods. Furthermore, this study helps resounds the work of Ref. [5] that despite the infrastructural problem and high poverty level as stated by the Ref. [3] , GSM users still use mobile phones because it is the most useful tool for communicating among users in Nigeria.
Technological problem militating against the use of GSM for effective communication are network failures, epileptic power supply, using inferior materials to produce phones, fake SIMs, high rate of subscription, high cost of charges and data bundle, bad connectivity, low downloading potentials, cybercrime (someone may call and tell you that you have won a prize you never apply for), fake promo from both the telecommunication and external individuals sometimes using network numbers, providing misleading information to customers by telecom, leading to unnecessary deduction of money from customers, non-reliance of information provided by telecom, lack of easy access to customer care and bad queuing model deployed in customer centres as one may have to wait for a long time to get a response. Others include language of communication does not meet the illiterate population, and messages sent by telecoms do not have targeted audiences as they send messages without knowing the interests and preferences of customers.
Strategies deployed by GSM users are different by considering the stochastic pattern of the problems. Although GSM users deployed many strategies to curtail or ameliorate the problems militating their effective use of the GSM in communication, they are not really satisfied with these strategies. Nevertheless, they use them to ameliorate the effect of these problems on their GSM use for communication. The use of GSM in communication among users has brought significant effect on development of users which include personal and communal environment such as in religious settings, businesses, and others. Moreover, the use of GSM for communication has enhanced users information awareness on certain issues such as health tips, education for children, politics national development information, nursing mothers, fertility issues, etc. It is also a major source for information for businesses. Even though such opportunities have not been able to be accessed for profit, it has also been used to send messages to students in academic sector, especially at the tertiary level to call people when in dire need. It is also used as a source of political campaign; churches also use it as a source of advert and to reach their members. It is a source for recruiting employees by organizations, and other individuals use it as a source of livelihood to feed their families. This bolstered Abdulwahab and Umma (n.d.) theories, saying that ICT, especially the telecommunications technologies (GSMs, cable, satellite and radio), as well as digital technologies (computers, information networks and software) have become increasingly powerful tools for development. Furthermore, the results of this study concurs with Refs. [5] and [9] that the use of GSM in communication could affect the growth of livelihood, business enterprises, and others.
A. Recommendations
From the study, various recommendations could be drawn. These are as follows:
I n P r e s s i Telecommunication should upgrade their system to encourage good interpersonal communication among GSM users, ii Users should be encouraged to use video communication strategy so that they can see the person they are communicating with. However, the strategy should be provided to users at low cost and should be easy to use, iii Mobile applications and systems that are age specific should be introduced so that youths and adults can also have a choice to either select from such systems and applications or not, iv Mobile applications and systems that should address specific occupations such as business men/-women, civil servants, bankers, among others should also be introduced so as to give room for preferential choice with regards to occupation. In some occasions, telecommunications should collaborate with some specific government parastatals, and occupations such as banking sector to provide some necessary services to their staff and even clients in a subsidized rate to encourage its use and its means for communication. v Some social factors should be put into considerations such as educational level, institutions, religion/churches/mosques, among others. To this effect, telecoms can reach to their clients in these various social places because there is a wide network of relations. In such places, discount can be provided to students via the Student Union Government, the director/vice counselor, among others where students can have access to good phones that can enhance interpersonal communication. Also, this can be a major means for the use of lecture by the institution/department. The same can be deployed in other occupational status, vi Telecoms should give attention to the issue of privacy especially in networking sites and developing countries such as Nigeria vii The government should pay attention to the provision of infrastructure to enhance the use of GSM and other ICT devices in Nigeria so that they can tap into the benefits that it brings to development which includes personal, community, and national, viii Telecoms should make sure attention is drawn to the issue of fake SIMs and fake GSM products to enhance the use of GSM in communication among users, ix In addition, attention should also be drawn by telecom and other legal bodies in Nigeria to punish all cybercrimes in Nigeria to reduce its level and thus give room for justice in the use of GSM among users.
x Telecoms industry should provide a way or strategy to empower individual through GSM use to have impact on livelihood and create sustainable development on GSM users. This may be through offering/providing grants and financial support to business/SMEs/small business. xi Telecoms can also provide mentorship and monitoring to business especially new and inexperienced business/SMEs to enhance their performance.
